Modified coeruleo-cortical noradrenergic neurotransmission after serotonin depletion by PCPA: electrophysiological studies in the rat.
To detect eventual modifications in the efficacy of the noradrenergic (NA) coeruleo-cortical system after serotonin (5-HT) depletion by parachlorophenylalanine (PCPA), three electrophysiological parameters were investigated in urethane-anesthetized rats which were treated for 2 days with daily injections of this inhibitor of 5-HT synthesis. 1) The spontaneous activity of locus coeruleus (LC) noradrenergic neurons showed a significant increase in PCPA-treated compared to control rats (4.3 vs. 2.6 Hz). 2) The sensitivity of NA autoreceptors was measured in the LC by the effect of intravenous administrations of clonidine or microiontophoretic applications of NA on spontaneous neuronal firing. In treated rats, clonidine and NA induced a lesser reduction of LC neuron firing than in the controls (27 vs. 75% decreases and 1,367 vs. 280 nC, respectively). 3) The responsiveness of cortical neurons to electrical stimulation of the LC was assessed by peristimulus time histograms in the dorsal fronto-parietal cortex. Following stimulation at 2 or 4 Hz, a majority of spontaneously firing cortical units was inhibited by electrical stimulation of the LC, but the percentage of such units was reduced and showed a decreased responsiveness after PCPA treatment. These findings suggest that following 5-HT depletion by PCPA, cortical NA neurotransmission is markedly reduced in its efficacy in spite of some increase in the spontaneous activity of coeruleo-cortical NA neurons.